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* * * * * * * * * * * * * * * * * * * *
The cattleGermPlasmEvalqationProgramat theRomanL. HruskaU.S.MeatAnimal
ResearchCenteris designedto characterizedifferent biological~pesrepre-
sentedby breedsvaryingwidelyin characteristicssuchas milkproduction,
growth,maturesize andcarcasscomposition.Amajorobjectiveis to Qharac-
terize breedsrepresentingdifferent biological ~pesin different feedenviron-
mentsandproductionsituationsfor the full spectrumof biologicaltraits
relating to economicbeefproduction.
A coordinatedresearcheffort is employedinvolvingscientists fromthe
disciplines of animalbreeding,reproductivephysiology,nutrition, meats,and
managementsystems.Theprogramwasinitiated in 1969. Progressreportshave
beenpublishedannuallysummarizingcurrentresults fromeachcycleandphaseof
the programfor traits of principal economicimportanceto thebeefcattle
industry.
* * * * * * * * * * * * * * * * * * * *
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CATTLEGERMPLASMEVALUATIONPROGRAM1
PROGRESSREPORTNO. 8
ROMANL. HRUSKAU.S. MEATANIMALRESEARCHCENTER
The cattle GermPlasm EvaluationProgramhas been conductedin three
cycles. Cycle I involved breeding Hereford, Angus, Jersey, South Devon,
Limousin, Simmentaland Charolais bulls by artificial insemination (AI) to
Hereford and Angus cows to produce three calf crops (Cycle I, Phase2) in the
spring of 1970, 1971 and 1972.
Cycle II, initiated with the 1972 breeding season, involved the Hereford
and Angus cows'used in the first ~cle. These cowswere bred by AI to
Hereford, Angus, Red Poll, BrownSwiss, Gelbvieh, Maine Anjou 4nd Chianina
sires to produce two calf crops (Cycle II,P.hase 2) in the spring of 1973and
1974. In addition, in Cycle II, Phase 2, RedPoll and BrownSwiss cowswere
added to the 'programand matedto Hereford, Angus,Red Poll and BrownSwiss
sires to provide for a four-breed diallel crossbreeding experiment.
Cycle III was initiated during the 1974breeding season. In Cycle III,
the Hereford and Angus cows used to initiate Cycles I and II were matedby AI
to Hereford, Angus, Pinzgauer, Tarentaise, Brahman,and Sahiwal sires to produce
two ~alf crops (Cycle III, Phase 2) in the spring of 1975and 1976.
Fifteen of the Hereford and 16 of the Angus sires used in Cycle I were
also used in Cycle II and Cycle III to insure a stable control population
of Hereford and Angus reciprocal crosses that are used as a basis for
comparison betweendifferent ~cles and phases of the program. Within each
cycle of sire breeds, foundation cows (Herefor-d and Angus, in Cycles I, II and
III, plus Red Poll and£rown Swiss in Cycle II) are referred to as Phase1.
Their calves are called Phase2, andthe calves fromPhase2 cows are designated
Phase 3. Specific mating plans for each cycle and phase of the programare
provided in the appendix. '
Previous progress reports have presented completeddata for Cycles I, II
and III and are available by request. Progress Report No. 1 (ARS-NC-13,1974)
included birth and weaning traits of Cycle I, Phase2, calves and postweaning
growth, feed effic,iency and carcass and meat traits of the steers. Progress
Report No. 2 (ARS-NC-22, 1975) included the growth, reproduction and maternal
performanceof Cycle I, Phase2, femalesthrough2 years of age and, for
Cycle II, Phase 2, the preweaningtraits for both calf crops and the steer
postweaning traits for the 1973calf crop. Progress Report No.3 (ARS-NC-41,
1976) presented a complete summaryand discussion of Cycle I, Phase2, results
lRomanL. HruskaU.S. MeatAnimalResearchCenter, ScienceandEducation
Administration-Agricultural Research,U.S. Departmentof Agriculture, Clay
Center, Nebr. 68933;StandardizationBranch,MeatQuality Division, FoodSafety
and QualityService,U.S. Departmentof Agriculture;Kansas StateUniversity,
Manhattan;and the University of Nebraska,Lincoln, cooperating.
- -- - -- --- --
-2-
from birth throughslaughterfor steersandfrombirth throughpubertyfor the
heifers. ProgressReportNo.4 CARS-NC-48,1976)includedreproductionand
maternalperformanceof CycleI, Phase2, ~owsas3-year-olds,preweaningand
pos~weaninginformationfor CycleI, Phase3, calves,andpostweaningsteer
datafor the 1974calf cropandpostweaningheifer datafor bothcalf cropsof
Cycle II, Phase2; calves. For resultsoncalving,reproductiona dmaternal
performanceof CycleI, Phase3, andCycleII, Phase2, cowsas2-year-olds,
readersare referredto ProgressReportNo.5 CARS-NC-55,1977). Progress
ReportNo. 5 also includedcompleteresul'tsfor birth ,andweaningtraits on
CycleIII, Phase2, calves. ProgressReportNo.6 CARM~NC-2,1978)included
postweaningrowth,andcarcassdataof steersandgrowth,pubertyand
conceptiondataof heifers in CycleII, Phase3 andCycleIII, Phase2.
This reportprovidesreproductionandmaternalperformancedatafor Cycle
I, Phase2, cowsas4-,5-',6-,7- and8-year-olds;CycleII, Phase2, cowsas
3-,4-,5- and6-yearolds; CycleII, Phase3, cowsas2-year-oldsandCycle
III, Phase2 cowsas 2~,3- and4-year-olds.,.
.' -
.Generalreleasesof frifonnationon individualsires are notplanned
because rroneousconclusionsmaybedrawnfromJtheranki.ngof individualsires
with the relatively smallnumberof progenyper sire in this program.The
objective.of the programis to characterizebreeds.as representativesof-.
different biological types. To dothis effectively, .alargesample"of sires
of eachbreedis necessary.Thus,the numberof progenyPer sire is generally
low. A relatively large numberof progenyper sire are requiredfor a high
level of accuracyin rankingindividualsires ontheir breedingvaluefor most
economictrafts.
CYCLEI, PHASE2
FoundationCows. ThefoundationHerefordandAnguscowsusedin the
programwerepurchasedas calvesat weaningfromcommercialproducersin
Nebraska.Thecowswere2 through5yearsof age,2 through6 yearsof age,
and3 through7 years of ageat calvingin 1970,1971and1972,respectively.
Sires. In CycleI, 32Hereford,35Angus,33Jersey, 28SouthDevon,20
Limousin,28Simmentalnd26Charolaisbulls wereusedduringthe1969,1970,
and1971breeding seasons.TheHerefordandAngusbulls usedin this .program
weresampledfrombulls that hadbeenselectedonindividualperfonnance
information,whichwasthe basis for enteringinto theprogenytesting
programsof commercialrtificial inseminationorganizations.TheJersey bulls
wereselectedat randomfromtwocommercialAI organizations,andtheSouth
Devonbulls weresampledfromanimportationmadein 1969by a commercial
organization. Simmental,LimousinandCharolaisbulls weresampledfrombulls
avai1ab1efrom commercialAI organizationsandfromtheCanadaDepartmentof
Agriculture for the Simmental.ndLimousin.
For a cooperativestudywith theCanadaDepartmentof Agriculture,
Hereford-Angus,Jersey-Angus,Simmental-AngusandCharolais-Angus
heifers wererandomlyselectedat weaningtimeandshipped,4 to 8 weeksafter
weaning,to the Research-Station,Lethbridge,Alberta. Therewere12heifers
--- -- --
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per breedgroupin 1970and10heifers perbreedgroupin 1971and1972. These
femalesandtheir offsprinRwereindividually fed to evaluateefficiencyof
production.
Matings. CycleI, Phase2, yearlingheiferswerematedto Hereford,
Angus,Brahman,DevQnandHolsteinbulls duringa 45- to 46-dayAI seasonand
to HerefordandAngusbulls for a 21- to 24-daycleanupperiodin 1971,1972
and1973(appendixtable 3). As 2-year-oldcows,theywerematedto Hereford,
Angus,Chianina,GelbviehandMaineAnjoubulls for a 42- to 45-dayAI season
andto HerefordandAngusbu11.sduringa 22-daycleanupin 1972,1973and1974.
As 3-year-oldsandabove,the cowsare beingmatedbynaturalserviceto
BrownSwiss(predominantlyEuropean)bulls for 63 days.
DataAnalysis. Calvingdifficulty, calf mortality,calf birth weight
andpreweaningrowthwereanalyzedby'least-squaresproceduresfor unequal
subclassnumbersusinga modelthat includedtheeffects of breedof COWlS
sire, breedof COWlSdam~cowage-year,sex, breedof cowssire-breedof COWlS
damandbreedof COWlSdam-sex.Birth and200-dayweightandpreweaninggrowth
rate wereadjustedto a stee~basisbyadjustmentfactorscalculatedfromthe
dataandshownin the table footnotes. Calf croppercentage,pregnancyrate,
cowweightsandheightswereanalyzedwith a similar least-squaresprocedure
exceptthat sexandtwo-wayinteractionswith sexwerenot includedin the
model.
CalvingDifficulty. Calvingdifficulty scoreswereassignedto eachcalf
at birth onthe basis of the following~stem:
Score
1 No difficulty - Calvesunassisted.
2 little difficulty -Assistancegivenbyhand,butnojack or
puller used;assistanceactuallymaynot
havebeenrequired.
3 Moderatedi,fficulty - Assistancegivenwith jack or calf-puller;
somedifficulty wasencounteredevenwith the
puller beingused.
4 Major difficulty -Calf jack usedandmajordifficulty encount-
eredusually30minutesor morerequiredto
-delivercalf.
5 Caesareanbirth -Performedafter determinationmadethat calf
couldnotbedeliveredwith a calf-puller.
6 Abnormalpresentation . -Assistancegiven: posterior,headback,
leg back,andso forth.
Summariesof calvingdifficulty in 4-, 5-, 6-, 7- and8-year-oldcows.are
providedin table 1. For thesesummaries,coresof 1 and2 werecombinedand
are-designatednodifficulty andscoresof 3 and4 werecombinedandare
"designatedcalf-puller.
----
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ReroductiveandMaternalPerformance.Informationis presentedon
rebree lng per ormance0 -, -, -, -, and8-year-oldsin table2. Least
squaresmeansfor cowweightat fall ~lpation timeandfall hip height
measurementswhencowswere7~- and8~-yearsof ageare also included
in table 2. Preweaningrowthandcalf croppercentagesareprovidedin
table 1 for calves.fromthesesamecows.
CYCLEII, PHASE2
Cows. The foundationHerefordandAnguscowsusedin Cycle I werecon~
tinue<f"1"i1Cycle II of the program. The cowscalving "in1973were4 to 8 years
of ageand in 1974were4 to 9 years of age. As previously indicated, mature
BrownSwiss andRedPoll cowswereaddedto theseherdsfor the1972and1973
breedingseason.
Sires. In Cycle II, 15 Hereford, 16Angus,16RedPoll, 11BrownSwiss,
11 Gelbvieh, 18MaineAnjouand20 Cnianina"bulls wereusedduringthe 1972
and1973breeding"seasons. ..TheHerefordandAngussires hadalso ~en usedin
Cycle I of the program,and'the other bull s weresampledfromcommercial
organizations." TheBrownSwiss sires includedfour domesticbulls andseven
bull s importedinto CanadafromSwitzer19ndandGermany.-.w
Birth, PreweaningandPostweaningData. Dataoncalvingdifficulty and
preweaningrowthfor bothcalf cropsproduced(1973-74)andpostweaninggrowth,
feedefficiency andcarcassandmeatraits for the first calf cropof Cycle
II, Phase2, weresummarizedpreviously(ARS-NC-22,ProgresReportNo.2,
1~75). In addition, steer postweaningdatafromthesecondcalf crop, and
heifer postweaninggrowth,pubertyandconceptionfor bothcalf cropswere
reportedpreviously(ARS-NC-48,ProgressReportNo.4, 1976). Dataoncalving
difficulty, reproduction,maternalperformanceandsize of 2-year-oldswere
presentedin ProgressReportNo.5 (ARS-NC-55,1977).
CalvingandRebreeding.Dataoncalvingdifficulty, calf croppercentage
andbirth andweaningweightsof calvesfrom3-, 4-, 5- and6-year-olddams
(bornin 1973-74)are presentedin table3 for cowsout of HerefordandAngus
dams.Dataon rebreedingperformanceandsize as3-, 4-, 5-, and6-year-olds
are givenin table4. Thecowswerebredbynaturalserviceto 3/4 Simmental
bulls in 1975,1976and1977andto 7/8 Simmentalbulls in 1978and1979.
Calvingdifficulty, calf mortality, calf birth weightandpreweaning
growthwereanalyzedby least-squaresproceduresfor unequalsubclassnumbers
usinga modelthat includedthe effects of breedof dam's ire, breedof dam's
dam,year-ageof cow,sexof calf andtwo-wayinteractions. Birth and200-day
weightandpreweaningrowthrate wereadjustedto a steerbasisbyadjustment
factors calculatedfromthe dataandshownin table footnotes. Calf cropper-
centage,pregnancyrate, cowweightsandcowheightswereanalyzedbysimilar
least-squaresproceduresexceptthat sexandinteractionswith sexwerenot
includedin"the model.
CYCLE II, P~ASE3
Sires. Thematingplansto produceCycleII, Phase3, calvesare pre-
sentedin appendixtable4. Therewere13Hereford,14Angus,13Santa
Gertrudisand14Brangus ires usedbyAI to producethe twocalf crops
-- -- - --- - -- - -- -- -- -- - -
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(1975-76). Thesesires weresampledfrom commercialorganizations, with the
Hereford and Angus sires being the sameas used in other ~c1es and phases
of the program. Calves resulting from cleanup matings to Hereford and Angus
sires were also included in this summa~. Calving difficulty, calf survival
and pr~weaninggrowth were presented in Progress Report No.5 (ARS-NC-55,1977).
Postweaning growth and carcass data on steers and postweaninggrowth, puberty
and conception data Onheifers were summarizedin Progress Report No.6
(ARM-NC-2, 1978).
Calving and Rebreeding of 2-Year-Olds. Data on calving difficulty, calf
crop percentage and birth and weaningweights of calves from 2-year-01d dams
(born in 1975-76) are presented in table 5 according to breed of cows sire.
Data for corresponding breed groups on rebreeding performanceand size as
2-year-01ds are given i.n table 6.
Calving difficulty, calf mortality, calf birth weight and preweaninggrowth
were analyzed by least-squares procedures for unequal subclass numbersusing a
model that included the effects of breed of dam's sire, breed of dam's dam,
breed of sire, year, sex and two-wayinteractions. Birth and200-dayweight
and preweaninggrowth_rate were adjusted to a steer basis by adjustmentfactors
calculated from the data and shownin table footnotes. Calf crop percentage,
pregnancy rate, cowweight and cowheight were analyzed by similar least-
squares procedures except that sex and interactions with sex were deleted
from the model.
Calving and Rebreeding as 3- and 4-year-01ds. Data on ca1vjng difficulty,
calf crop percentage and birth and weaningweights of calves from3- and 4-year
old dams(born in 1975-76)are givenin table7 according to breed of cows
sire. Data for corresponding breed groups on rebreeding performanceand size
as 2-year-01ds are givenin table8. The models for least-squares analyses were
exactly the same as for calving and rebreedingtraits as 2-year-01ds except
that effects of year-age of cowwas included instead of effects of just year.
CYCLE III, PHASE2
Cows. The foundation Hereford and Angus cows used to producePhase2
calves in Cycles I and II were continued in Cycle III of the program(appendix
table 5). The two calf crops in Cycle III, Phase2, were producedin 1975and
1976.
Sires. There were 13 Hereford, 14 Angus, 17 Brahman,6 Sahiwal, 9
Pinzgauer and 7 Tarentaise sires used during the 1974and 1975breeding
seasons. The Hereford and Angus bulls had also beenusedin CycleI and Cycle
II of the program,and the Brahman bulls were sampledfrom commercialAI
organizationsor purebredBrahman herds. Semenwasavailablefromonlytwo
Sahiwal bulls (importedfromAustralia) andoneTarentaisebull for the 1974
breeding season. Semenwas available on four ad4i~iona1Sahiwalbulls andsix
additional Tarentaise bulls for the1975breedlngseasonto producethe
Cycle III, Phase2, calf cropin 1976.
A sampleof about32heifersfromeachof theAngus-Hereford,Hereford-
Angus,Brahman-Hereford,Brahman-Angus,Sahiwa1-Hereford,Sahiwa1-Angus,
~inzgauer-Herefordan Pinzgauer-Angusbreedgroupsweretransferredto the
- - - - - - -
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u.s. Departmentof AgricultureStationat Brooksville,Fla., for aninterregional
studycooperativewith the Florida AgriculturalExperimentStationto ;evaluate
genotype-environmentinteractionsinvolvingmaterna1traits. Theseheifers
andthoseremai.ningat theRomanL. HruskaU.S. MeatAnimalResearchCenter
are"beingmatedbynaturalserviceto bulls sampledfromthe samepopulation
of RedPoll (for first calf crop)and7/8 Simmental(secondthroughfourth
calf crops)to evaluatereproductionandmaternalperformancein each
environment.Calvingtraits andpreweaninggrowthdatafor all calvesbornin
1975and1976werepresentedin Progress.ReportNo.5 (ARS-NC-55,1977).
Postweaningrowth,feedefficiency andcarcasstraits of steersandpostweaning
growth,pubertyandconceptionof yearlingheiferswerepresentedin Progress-
ReportNo.6 (ARM-NC-2,1978).
ReroductionandMaternalPerformance.Data~n'calv;ngdifficulty,
rebree1ngperormance,S1ze0 cow,percentagecalf cropandbirth andweaning
weightof progenyfrom2-year-oldCycleIII_, Phase2, .females(bornin 1975and
1976)weresummarizedpreviouslyin ProgressReportNo.] (ARM-NC-6,1979).
Dataoncalvingdifficulty, percentagecalf cropandbirth andweaning
weightof progenyfrom3- an<t4-year-oldCycleIII, Phase2, females(bornin
1975and1976)are presentedin table9. Dataonrebreedingperformanceandsize
as 3- and4-year-oldsare givenfor the correspondingbreedgroupin table10.
TheCycleIII, Phase2, femaleswerebredas2- and3-year-oldsto 7/8 Simmental
sires. Thesedatawereanalyzedby least-squaresproceduresusinga modelthat
includedeffects of breedof dam'ssire, breedof dam'sdam,year-ageof cowand
two-wayinteractions. Effects of sexof calf andtwo-wayinteractionof breedof
dam'ssire, breedof dam'sdamandyear-agewith sexwer.ealso fnc1udedin-models
for calvingdifficulty andbirth andweaningweightof progeny.
- - --- -- --- - --
TABLE1. ROMANL. HRUSKAU.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDIFFICULTY,CALFCROPPERCENTAGE,CALFMORTALITY,BIRTHWEIGHT,WEANINGWEIGHT
ANDWEANINGWEIGHTRATIOOFCALVESFROM4..'.5-. 6-. 7- AND8-YEAROLDCOWSa
CYCLEI, PHASE2 .. COWSBORN1970-71-72
No.
Typeof parturitionA%
Calf crop.%c Calf mortality, %
Calf weight, lbe !Breed of cow ca1ves No. Calf- Co bn. pre.. 20 - 200-day
Sire Dam born diff.b Duller section sentation Born Weaned Early Late Birth day wt ratiof.
Angus Hereford 256 97.4 0.3 0.0 2.3 95.1 86.8 2.7 5.5 90.1 511 101.2
Hereford Angus 272 95.5 3.0 0.4 1.2 95.7 89.6 4.4 1.5 91.1 499 98.8
Average 528 96.4 1.7 0.2 1.7 95.4 88.2 3.6 3.5 90.6 505 100.0
Jersey Hereford 241 98.4 0.8 0.0 0.8 96.2 91.0 3.8 1.7 . 84.6 523 103.6
Angus 190 97.9 0.5 0.0 1.6 90.4 81.9 4.7 4.7 80.4 512 101.4
Average 431 98.1 0.7 0.0 1.2 93.3 86.4 4.2 3.2 82.5 517 102.4
SouthDevon Hereford 219 93.8 2.9 0.5 2.8 93.3 90.0 1.3 2.7 97.3 526 104.2
Angus 192 94.0 2.4 . 0.0 3.6 93.0 '. 89.4 2.5 1.1 92.0 521 103.2
Average 411 93.9 2.7 0.2 3.2 93.1 89.7 1.9 1.9 94.7 523 103.6
Limousin Hereford 302 96.2 2.0 0.0 1.7 93.6 87.4 4.9 1.9 94.2 519 102.8
Angus 307 94.3 2.5 0.3 2.9 97.8 91.1 6.1 1.0 89.4 510 101.0
Average 609 95.2 2.3 0.2 2.3 95.7 89.2 5.5 1.4 91.8 514 101.8
Simmental Hereford 348 91.2 5.9 0.6 2.3 96.1 91.0 5.2 0.9 96.9 554 109.7
Angus 276 93.6 3.6 0.0 2.9 92.8 84.9 5.8 1.8 93.6 550 108.9
Average. 624 92.4 4.7 0.3 2.6 94.5 88.0 5.5 1.4 95.3 552 109.3
Charolais Hereford 290 91.5 4.1 1.0 3.4 95.3 85.8 6.8 3.8 96.7 536 106.1
Angus 193 92.3 3.1 0.5 4.1 91.6 83.8 6.6 2.6 96.3 536 106.1
Average 483 91.9 3.6 0.8 3.7 93.5 84.8 6.7 3.2 96.5 536 106.1
Average Hereford 1656 94.8 2.7 0.4 2.2 94.9 88.7 4.1 2.8 93.3 528 104.6
all sire Angus 1430 94.5 2.5 0.2 2.7 93.6 86.8 5.0 2.1 90.5 521 103.2
breeds Average 3086 94.7 2.6 0.3 2.5 94.2 87.7 4.6 2.4 91.9 525 104.0
Calvesfromthesecowsweresired byBrownSwissbulls (appendixtable3).
b Noassistanceor minorhandassistance.' .
c Of cowsalive at calving;cowsremovedfromexperimentonly for seriousinjury, beingopentwosuccessiveyearsor by
death.
d Early mortality is within72hr of birth; late is from72hr after 'birth until weaning.
e Adjustedto a steer basis. Least-squaresadjustmentfactors for heifersWere6\.7lb for birth weightand34 lb for
200-dpweight. . .".Ratio computedrelative to 505lb averagefor HerefordandAngussired dams.
TABLE2. ROMANL. HRUSKAU.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDATE,REBREEDINGPERFORMANCEANDSIZE OF COWSCALVINGAS 7- ND8-YEAROLDCOWS
CYCLEI, PHASE2,- COWSBORN1970-71-72
No. cows . Avg. Cowweight, lb Hip height, in
Breed of cow 7..Yr 8-Yr calving Percent 7112 8112 7¥l 8f2
Sire Dam olds olds datea preg.b years years years years
.
Angus Hereford 53 37 March31 95.4 1219 1220 48.7 48.8
Hereford Angus 59 42 April 4 94.9 1231 1224 48.6 48.8
Average 112 79 April 2 95.2 1225 1222 48.6 48.8
Jersey Hereford 50 45 March29 97.5 '.1071 1070 48.7 48.8
I
Angus 42 25 March29 91.5 1067 1046 48.2 47.8
Average 92 70 March29 94.5 1069 1058 4B.4 48.3
I
SouthDevon Hereford 47 23 April 6 94.0 1277 1280 50.8 50.9
I
Angus 41 32 April 1 93.6 1254 1244 50.4 50.4
Average 88 55 April 3 93.8 1266 1262 50.6 50.6
I Limousin Hereford 70 36 April 4 95.1 1240 1241 50.9 50.7
I .
Angus. 67 41 March31 96.6 1230 1231 50.2 50.0
Average 137 77 April 2 95.9 1235 1236 50.6 50.3
I
Simmental Hereford 77 46 April 5 95.2 1273 1281 51.5 51.4
I Angus 62 45 April 1 94.4 1291 1254 50.8 50.7Average 139 91 April 3 94.8 1282 1268 51.1 51.0
I Charolais Hereford 63 41 April 4 96.0 1367 1352 51.3 51.2
Angus 44 25 April 4 94.1 1347 1354 51.0 51.0
Average 107 66 April 4 95.1 1357 1353 51.2 51.1
Average Hereford 360 228 April 3 95.5 1241 1241 50.3 50.3
all sire Angus 315 210 April 1 94.2 1237 1226 49.9 49.8
breeds Average 675 438 Apr,il 2 . .94.9 1239 1233 50.1 50.0
"
a Includescowscalvingat 4-, 5-, 6-, 7- and8-yearsof age.
b Breedingperiod was63 daysby natural service to BrownSwiss bulls (appendixtable 3). Percent pregnant=no.
palpatedas pregnant- no. palpated, and only includes cows that calved prior to breeding.
J j , ,
TABLE3. ROMANL. HRUSKAU.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDIFFICULTY,CALFCROPPERCENTAGE,CALFMORTALITY,BIRTHWEIGHT,WEANINGWEIGHT
ANDWEANINGWEIGHTRATIOOFCALVESFROM3-, 4-,5- AND6-YEAR-OLDCOWSa
CYCLEII, PHASE2 -COWSBORN1973-74
I ,No. Typeof ~arturition, % Calf crop, %cCalf. mortality, %0 i Calf weight, ,-"sBreed of cow calves No Cal - C- Abn.pre- 200- 200-day
I Sire Dam born diff.b uller section sentationBorn Weaned Earl Late___~irth day wt ratid
Angus Hereford 108 94.1 3.3 0.0 2.6 91.6 87.4 3.0 1.5 87.0 483 100.2
I Hereford Angus 158 82.2 15.4 0.0 2.4 97.9 92.9 2.4 3.2 88.8 480 99.6
I Average 266 88.1 9.4 0.0 2.5 94.7 90.2 2.7 2.4 87.9 482 100.0
RedPoll Hereford 114 84.9 12.5 0.0 2.7 93.9 84.6 6.7 3.2 '91.8 511 106.0
I Angus 149 91.2 4.6 0.1\ 4.2 93.4 84.8 7.5 1.6 87.1 502 104.1
I Average 263 88.0 8.5 -0.0 3.4 93.6 84.7 7.1 2.4 89.5 506 105.0
BrownSwiss Hereford 201 85.7 9.6 1.2 3.5 95.7.. 89.9 4.6 1.4 95.2 542 112.4I Angus 197 95.2 2.3 0.6 1.9 99.4. 93.6 3.8 2.3 90.1 540 112.0
Average 398 90.4 5.9 0.9 2.7 97.6 91.8 4.2 1.8 92.6 541 112.2
I .
I
Ge1bvieh Hereford 126 90.0 7.1 0.1 2.8 99.2 93.3 2.6 3.9 93.2 543 112.7
Angus 135 94.8 2.7 0.7 1.8 99.3 89.5' 8.3 1.6 87.9 537 111.4
I Average 261 92.4 4.9 0.4 2.3 99.3 91.4 5.5 2.8 90.6 540 112.0
I Maine Anjou Hereford 127 89.3 7.7 0.0 3.1 95.7 89.0 2.9 4.2 98.9 535 111.0Angus 150 91.1 6.9 0.0 2.0 95.8 91.1 2.6 1.9 96.9 521 108.1
I Average 277 90.2 7.3 0.0 2.5 95.8 90.1 2.8 3.0 97.9 528 109.5
I Chianina Hereford 131 95.0 3.5 0.4 1.1 96.2 91.7 1.4 3.2 100.2 535 111.0Angus 142 93.1 5.8 0.5 0.6 97.7 91.0 4.1 2.4 95.3 529 109.8
Average 273 94.0 4.6 0.5 0.8 97.0 91.3 2.7 2.8 97.7 532 110.4
Average Hereford 807 89.8 7.3 "0.3 2.6 95.4 89.3 3.5 2.9 94.4 525 108.9
all sire Angus 931 91.3 6.3 0.3' 2.2 97.3 90.5 4.8 2.2 91.0 518 107.5
breeds Averae 1738 90.6 6.8 0.3 2.4 96.3 89.9 4.2 2.5 92.7 522 108.3
Calvesfromthesecowsweresired by 3/4 or 7/8 Simmenta1bulls (appendixtable 4).
b No assistance or minor handassistance.
c Of cowsalive at calving;cowsremovedfromexperimentonly for seriousinjury, beingopentwosuccessiveyearsor
by de~th. . .
Early mortality is within 72 hr of birth; late is from72 hr after birth until weaning.
e Adjustedto a steer basis. Least-squaresadjustmentfactors for. heifers were6.8 1b for birth weight and32 lb
for 200-dayweight. .
f Ratiocomputedrelative to 4821baveragefor ,HerefordandArigussired dams.
I
I J
TABLE4. ROMANL. HRUSKAU.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDATE,REBREEDINGPERFORMANCEANDSIZE OFCOWSCALVINGAS 3-, 4-, 5- AND6-YEAR-OLDCOWS
CYCLEII, PHASE2 -COWSBORN1973-74
No. Cows Avg. coweight, lb hip height, in
Breed of cow 3-Yr 4-Yr 5-Yr 6-Yr calving Percent 5 6112 61(2
Sire Dam olds olds olds olds date preg.a_ years years years years
Angus Hereford 38 34 32 13 March30 94.5 1169 1239 48.2 49.5
Hereford Angus 48 48 46 19 Apr112 . 95.9 1113 1192 , 47.8 48.8
Average 86 82 78 32 March31 95.2 1141 1215 48.0 49.2
RedPoll Hereford 38 38 35 9 March30 95.2 1109 1121 48.8 48.9
Angus 49 49 44 15 March30 92.0 1102 1114 48.2 48.9
Average 87 87 79 24 March30 93.?f 1106 1117 48.5 48.9
BrownSwiss Hereford 65 63 60 23 April 1 98.7 1157 1228 SO.7 51.6
Angus 62 61 57 19 March30 98.5 1134 1199 50.0 50.7
Average 127 124 117 42 March31 98.6 1146 1214 50.3 51.2
Gelbvieh Hereford 37 35 34 18 Apr112 97.5 1202 1267 51.1 51.3
Angus 40 40 39 17 .March31 97.6 1189 1257 50.0 50.7
Average 77 75 73 35 April 1 97.5 1195 1262 50.5 51.0
MaineAnjou Hereford 38 38 38 18 March30 95.8 1286 1369 51.3 52.1
Angus 48 48 42 17 March31 94.8 1275 1346 50.6 50.8
Average 86 86 80 35 March30 95.3 1281 1358 51.0 51.4
Chianina Hereford 42 42 41 11 Apr112 96.4 1283 1411 54.4 55.7
Angus 44 43 43 14 March31 96.0 1266 1599 53.5 51.8
Average 86 85 84 25 April 1 96.2 1274 1505 53.9 53.7
Average Hereford 258 250 240 92 March31 96.4 1201 1273 50.8 51.5
all sire Angus 291 289 271 101 March31 95.8 1180 1285 50.0 50.3
breeds Average 516 538 511 193 March31 96.1 1190 1279 50.4 50.9
a
Breedingperiod was63 daysby natura'lservice to 3/4 or 7/8 Sil11lJ1ehtalbulls (appendixtable 4). Percent pregnant=
no. palpatedas pregnant no. palpated, andonly include cowsthat calvedprior to breeding.
TABLE5. ROMANL. HRUSKAU.S. MEATANIMAL.RESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDIFFICULTY,CALFCROPPERCENTAGE,CALFMORTALITY,BIRTHWEIGHT,WEANING
WEIGHTANDWEANINGWEIGHTRATIOOF CALVESFROM2-YEAR-OLDCOWSa
TABLE6. ROMANL. HRUSKAU.S. MEATANIMAL RESEARCHCENTERGERMPLASM EVALUATION PROGRAM
CALVING DATE, REBREEDINGPERFORMANCEANDSIZE ~ COWSCALVING AS 2-YEAR-OLDS
CYCLE II, PHASE 3 - COWSBORNIN 1975-76
-- - -
No. calving Avg.
condit:pnBreed of cow as calving Percent Cowweight, lb scor
Sire Dam 2-year-olds date preg.a 2 1/2 ye.ars ? 1/2 years
Angus Hereford-crosses 35 March11 96.9 1006 6.3
Hereford Angus-crosses 40 March16 87.2 1000 6.6
Average 75 March13
... 92.1 1003 6.4
Brangus Hereford-crosses 31 March13 92.5 1016 5.9
Angus-crosses 24 March16 91.6 1023 6.0
Average 55 March15 92.0 1020 5.9
SantaGertrudis Hereford-crosses 21 March10 81.5 1027 6.3
Angus-crosses 19 March10 85.6 1040 5.9
Average 40 March10 83.6 1033 6.1
"
Average Hereford-crosses 87 March11 90.3 1016 6.2
all sire Angus-crosses 83 t.1ar'ch14 88.1 1021 6.2
breeds Average 170 March13 89.2 1018 6.2
a Breedingperiod was63 daysby natural service to 7/8 Simmentalbulls. Percentpregnant=no. palpated
as pregnant no. palpated, andonly includes cowsthat calved'prior to breeding.
b Condition is scoredon a scale of 1 to 9; 1 =thin, emaciated;5 =average;9 =veryfat.
TABLE 7. ROMANL. HRUSKAU.S. MEATANIMAL RESEARCHCENTERGERMPLASM EVALUATION PROGRAM
CALVING DIFFICULTY, CALF CROP PERCENTAGE,CALF MORTALITY, BIRTH WEIGHT, WEANING
WEIGHTAND WEANINGWEIGHT RATIO OF CALVES FROM3- AND 4-YEAR-OLD COWSa
CYCLE II, PHASE 3, - COWSBORNIN 1975-76
No. Typeof parturition, % Calf crop,%d Calf mortality, %e Calf weight,lbf
Breedof cow calves No Ca1f- c- Abn.pre- 200- 200-Day
Sire Damb born diff.c puller sectionsentation Born WeanedEarly Late Birth Day wt. ratiog
Angus Hereford-X 39 87.2 8.7 0.7 3.4 98.5 84.8 16.2 0.0 80.0 494 101.0
Hereford Angus-X 46 88.6 8.4 2.1 0.9 95.1 96.5 0.6 1.1 8'6.5 485 99.2
Average 85 '87.9 8.6 1.4 2.2 96.8 90.7 8.4 0.1 83.2 489 100.0
Brangus Herefo.rd-X 37 90.7 6.0 0.0 3.4 93.0 87.5 )4.0 0.5 87.7 508 103.9
Angus-X 29 87.7 8.1 0.0 4.8 97.9 ,85.5 13.7 1.0 87.2 521 106.5
Average 66 89.2 7.1 0.0 4.1 95.4 86.5 8.8 0.8 87.5 515 105.3
Santa Hereford-X 22 86.5 6.4 0.3 6.8 94.6 88.2 7.9 0.0 85.8 509 104.1
Gertrudis Angus-X 20 100.0 0.0 0.5 3.3 , 96.2 91.8 0.0 5,.2 82.9 512 104.7
Average 42 97.1 0.0 0.4 5.0 95.4 90.0 3.6 1.6 84.4 511 104.5
Average Hereford-X 98 88.1 7.1 0.3 4.5 95.3 86.9 9.4 0.0 84.5 503 102.9
all sire Angus-X 95 94.7 .1.7 0.7 3.0 96.4 91.2 '4.5 2.5 85.5 506 106.5
breeds Average 193 .91.4 4.4 0.5 3.8 95.9 89.0 6.9 0.8 85.0 505 106.3
a Calvesfromthesecowsweresired by7/8 Simmentalbulls.
b Hereford-XdenotesHerefordcrossesandAngus-XdenotesAnguscrosses.
c Noassistanceor minorhandassistance.
d Of cowspalpatedat endof previousbreedingseason.
e Early mortaltiyis within 72hr of birth; late is from72hr after{birthuntil weaning.
f Adjustedto a steerbasis. Least-squaresadjustmentfactors for.heiferswere4.9 for birth weightand16 lb. for
200-dayweight.
g Ratio computedrelative to 489lb. averagefor HerefordandAngussired dams.
TABLE8. ROMAN L. HRUSKAU.S. MEAT'ANIMAL RESARCH CENTER GERMPLASMEVALUATIONPROGRAM
CALVINGDATE,REBREEDINGPERFORMANCEANDSIZEOFCOWSCALVINGAS 3- AND4-YEAR-OLDS
CYCLEII, PHASE3 -COWSBORNIN 1975-76
ona1t1on
Breedof cow No. calvingas Avg. Percirt Cowweight,lb
scoreC
Sire Dama 3-Yr. 4-Yr. calving preg. 1J2 41J2 3¥l 4¥2
olds olds date years years years years
Angus Hereford-X 28 11 March26 96.1 1103 1220 6.6 5.9
Hereford Angus-X 33 13 April 4 88.4 1073 nOl 6.3 6.5
Average 61 24 March30 92.2 1088 1161 6.4 6.2
Brangus Hereford-X 30 10 March 27 89.9 1083 1185 5.9 6.0
Angus-X 23 6 April 6 95.2 1987 1201 5.7 5.9
Average-X 53 16 April 1
,
92.5 1085 1193 5.8 5.9
SantaGertrudis Hereford-X 18 5 March 29 84.6 1117 1293 5.8 6.9
Angus-X 15 4 March30 87.2 1120 1218 5.2 6.0
Average 33 9 March30 85.9 1119 1255 5.5 6.5
Average Hereford-X 76 26 March27 90.2 1101 1232 6.1 6.3
all sire Angus-X 71 23 April 3 90.2 1093 1173 5.7 6.2
breeds Average 147 49 March31 90.2 1097 1203 5.9 6.2
-
<.
a Hereford-XdenotesHerefordcrossesandAngus-XdenotesAnguscrosses.
b Breedingperiodwas63daysbynaturalserviceto 7/8 Simmentalbulls. Percent pregnant=no. palpatedas
pregnant no. palpated,andonly includescowsthat calvedprior to breeding
c Conditionis scoredona scaleof 1 to 9; 1 '=thin, emaciated;5 =average;9 =veryfat
TABLE9. ROMAN L. HRUSKA U.S. MEAT ANIMAL RESEARCH CENTER GERM PLASM EVALUATION PROGRAM
CALVING DIFFICULTY, CALF CROP PERCENTAGE, CALF MORTALITY, BIRTH WEIGHT,
WEANING WEIGHT AND WEANING WEIGHT RATIO OF CALVES FROM 3- AND 4-YEAR-OLD COWSa
CYCLE III, PHASE 2 -COWS BORN 1975-76
Breed of cow
Sire Dam
No. Typeof parturition, % Calf crop, %c Calf mortality, %d
calves No. Ca1f C- Abn. pre-
born diff.b puller section sentation Born Weaned Early Late
Calf weight, lbe
200- 200-day
Birth day wt rati 0f
Angus Hereford 49 85.1 10.2 0.1 4.6 95.0 85.6 9.1 0.7 848 460 101.8
Hereford Angus 111 84.9 11.8 0.0 3.3 ( 92.6 88.6 5.2 0.0 81.6 445 98.5
Average 160 85.0 11.0 0.0 4.0 93.8 87.1 7.2 0.0 83.2 452 100.0
Pi nzgauer Hereford 67 85.1 13.3 0.0 1.6 93.8 83.8 4.5 5.7 88.8 488 108.0
Angus 101 90.8 7.9 0.8 0.4 94.7 9t4 3.8 0.7 86.4 488 . 108.0
I
Average 168 88.0 10.6 0.4 1.0 94.3 87.6 4.1 3.2 87.6 488 108.0
Tarentaise Hereford 43 90.8 6.7 0.1 2.4 87.7 ,83.1 2.3 2.3 86.4 512 113.3
I
Angus 56 91.7. 3.0 2.0 3.3 84.3 79.7 4.7 0.4 82.0 499 110.4
Average 99 91.2 4.9 1.0 2.9 86.0 81.4 3.5 1.4 84.2 506 112.0
I
Brahman Hereford 70 99.7 0.0 0.2 0.1 95.8 90.0 3.2 3.9 80.1 524 115.9
I .
Angus 91 98.2 0.0 0.0 1.8 92.8 84.8 5.5 2.9 76.8 523 115.7
Average
.
161 99.0 0.0 0.1 0.9 94.3 87.4 4.4 3.4 78.4 524 115.9
I
Sahiwal Hereford 43 95.8 4.4 0.0 0.0 95.3 88.8 4.4 2.3 74.0 490 108.4
Angus 70 98.5 1.0 0.0 0.4 96.8 87.0 2.9 6.9 70.1 493 109.1
Average 113 97.2 2.7 0.0 0.2 96.0 87.9 3.7 4.6 72.0 491 108.6
Average Hereford 272 91.3 6.9 0.0 1.7 93.5 86.3 4.7 3.0 82.8 495 109.5
all sire Angus 429 92.9 4.8 0.5 1.8 92.2 86.3 4.4 2.1 79.4 490 108.4
breeds Average 701 92.1 5.8 0.3 1.8 92.9 86.3 4.6 2.5 81.1 492 108.9
_alvesfromese cowswereS1reaDyI/H S1mmentalDUllS.
b Noassistanceor minorhandassistance.
c Of cowsalive at calving;cowsremovedfromexperimentonlyfor seriousinjury, bydeathor beingopentwoconsecutive
seasons.
d Early mortalityi within72hr of birth; late is from72hr after birth until weaning.
e Adjustedto a steerbasis. Least-squaresadjustmentfactors for heiferswere2.6 lb for birth weightand13 lb for
200-dpweight.Ratio computedrelative to 452lb averagefor HerefordandAngussired dams.
TABLE10. ROMANL. HRUSKAU.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDATE, REBREEDINGPERFORMANCEANDSIZE OF COWSCALVINGAS 3- AND4-YEAR-OLDCOWS
CYCLE III, PHASE2 - COWBORN 1975-76
-
No. Ca1vi ng as Avg. Cowweight, 1b Hip Height, in
Breed of cow 3-Yr 4-Yr calving Percen 3Vz 4 3Y2 4¥2
Si re Dam olds olds date preg. years years years years
Angus Hereford 30 21 March30 98.7 1090 1183 48.6 48.7
Hereford Angus 68 50 April 4 97.9 1062 1093 47.9 47.6
Average 98 71 April 1 98.3 1076 1138 48.2 48.2
Pinzgauer Hereford 41 29 March29 93.7 1082 1172 49.9 50.6
Angus 61 43 March30 " 96.3 1066 1136 48.6 49.7
Average 102 72 March30
,
95.0 1074 1154 49.2 50.1
Tarentai se Hereford 31 17 March31 93.7 1084 1148 50.2 49.8
Angus 48 17 Apri 1 2 95.3 1061 1111 49.2 49.1
Average 79 34 April 1 94.5 1073 1130 49.7 49.5
Brahman Hereford 42 30 Apri 1 1 97.2 1112 1183 52.0 51.9
Angus 59 39 Apri 1 2 97.2 1113 1203 51.3 51.6
Average 101 69 April 1 97.2 1113 1193 51.7 51.8
Sahiwa1 Hereford 32 13 April 2 95.5 1001 1130 50.3 51.3
Angus 53 18 March29 97.0 954 1034 49.1 49.1
Average 85 31 March31 96.3 978 1082 49.7 50.2
Average Hereford 176 110 March31 95.8 1074 1163 50.2 50.5
a11 sire Angus 289 167 April 1 96.8 1052 1115 49.2 49.4
breeds Average 465 277 April 1 96.3 1063 1139 49.7 49.9
a
Breeding period was 63 days by natural service to 7/8 Simmenta1bulls. Percent pregnant = no. palpated as
pregnant T no. palpated, and only includes cows that calved prior to breeding.
APPENDIX
TABLE 1. MATING PLANS TO PRODUCE CYCLE I, PHASE 2 CALVES
1969, 1970,1971BreedingSeasons
APPENDIX
TABLE 2. MATING PLANS TO PRODUCECYCLE II, PHASE 2 CALVES
1972and1973BreedingSeasons
a The cowswere3, 4, 5, 6 and7-year-olds in 1972;and3, 4, 5, 6, 7 and
8-year-olds in 1973.
b Sampleof sameHerefordandAngussires usedin Cycle I, 1969,1970and
1971breedingseasons.
'C Cowsusedfor GPECycle I, 1969,1970and1971breedingseasons.
--- - - -- - - -- -
Sire Breeds
Dam Here- South Limou- Sim- Charo-
Breeds ford Angus Jersey Devon sin mental lais
Hereford X X X X X X X
Angus X X X X X X X
a The cowswere1, 2, 3 and4-year-olds in 1969;1, 2, 3, 4 and5-year-olds
in 1970;and2, 3, 4, 5 and6-year-olds in 1971.
Sire Breeds
Dam Here- Red Brown Gelb- Maine Chia-
Breeds ford Angus Poll Swiss vieh Anjou nina
Herefordc X X X X X X X
AngusC X X X X X X X
RedPoll X X X X
BrownSwiss X X X X
APPENDIX
TABLE 3. MATING PLANS TO PRODUCE CYCLE I, PHASE 3 CALVES
a Femalesof eachbreedgroupdistributed equally amongcells marked"X" for eachcalf crop.
b Each groupof heifers bred as yearlings to produceonecalf crop as 2-year-olds by these breeds.
c Each groupof cowsbred as 2-year-olds to produceonecalf crop as 3-year-olds by these breeds.
d Each groupof cowsbred to produceat least twocalf crops by this breed.
e Sampleof samesired usedin Cycle I, 1969-70-71breedingseasons.
Sire Breeds
Subsequent
First Calf Crop SecondCalf Crop Calf Crops
Breed Here- Hol- Here- Ge1b- Maine C\1ia- Brown
Group ford Angus Brahman Devon stein ford Angus vieh Anjou nina Swiss
H x H . X X X
A x A X X X
,,
A x H X X X X X X X
H x A X X X X X X X
J x H X X X X X X X X X
J x A X X X X X X X X X
SDx H X X X X X X X X X
SDx A X X X X X X X X X
L x H X X X X X X X X X
L x A X X X X X X X X X
S x H X X X X X X X X X
S x A X X X X X X X X X
C x H X X X X X X X X X
C x A X X X X X X X X X
APPENDIX
TABLE4. MATINGPLANSTO PRODUCECYCLEII, PHASE3 CALVES
First Calf Cro
Subsequent
Calf CroDs
Female
Breeding
GrouDs Hereford Angus Brangus
Santa
Gertrudis I Simmental
Hereford X X X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
Red Poll
XAngus
BrownSwiss
X
X
H x A & Recip.
H x R.P. & Recip.
H x B.S. & Recip.
A x R.P. & Recip.
A x B.S. & Recip.
Gelbvieh x Hereford
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
Gelbvieh x Angus
Maine Anjou x Hereford
X
X
Maine Anjou x Angus
Chianina x Hereford
X
X
Chianina x Angus X
emales ot eacn Dreea group
"X" for each cal f crop.
b Each group of heifers bred as yearlings to produceone calf crop as
2-year-olds by these breeds. .
c Each group of cows matedto produce at least three calf crops by 3/4 or
7/8 Simmentalbulls.
d Sampleof sameHereford and Angus sires used in Cycle I, Phase, 1969,
1970 and 1971 breeding seasons.
-- -- - -
APPENDIX
TABLE 5. MATING PLANS TO PRODUCE CYCLE III, PHASE 2 CALVESa
1974and1975BreedingSeasons
a Approximately256heifers (32of eachbreedgroup,exceptTarentaise)were
transferredto Brooksvtlle,Fla. TheF1heiferswerebrednaturallyto
RedPoll bulls for their first calf-cropandto Simmentalbulls for
subsequentcalf-crops.
b Cowsusedfor GPECycle I, Phase1.
c Sampleof sameHerefordandAngussires usedin CycleI, PhaseI 1969,
1970and1971breedingseasons.
--------- - -- - - ---
MaleBreeds
Female
Breeds Hereford Angus Brahman Sahiwal PinzgauerTarentaise
Hereford X X X X X
Angus X X X X X
